Purpose Maternal depression has been associated with bonding difficulties and lower maternal sensitivity in observed mother-infant interactions. However, little research has examined the impact of disordered personality traits in mothers on these outcomes. We investigated the association between disordered personality traits in mothers measured during pregnancy and postnatal (a) self-reported bonding with infant; (b) observational mother-infant interactions. Methods Five hundred fifty-six women were recruited during early pregnancy and subsequently followed up at mid-pregnancy (approximately 28 weeks' gestation) and when infants were aged approximately 3 months (n = 459). During early pregnancy, data were collected on disordered personality traits (using the Standardised Assessment of Personality Abbreviated Scale) and depressive symptoms (using the Edinburgh Postnatal Depression Scale). At 3 months postpartum, self-reported perceived bonding (using the Postpartum Bonding Questionnaire) were collected. A sub-sample of women additionally provided observational mother-infant interaction data (n = 206) (coded using the Child-Adult Relationship Experimental Index). Results Higher disordered personality traits was not associated with maternal perceptions of bonding impairment, but was associated with reduced maternal sensitivity during observational mother-infant interactions [adjusted for age, education, having older children, substance misuse prior to pregnancy, infant sex and gestational age: coefficient = − 0.28, 95% CI = − 0.56 to − 0.00, p < 0.05]. After adjusting for depressive symptoms, the association was attenuated [coefficient = − 0.19, 95% CI = − 0.48 to 0.11, p = 0.217]. Conclusions Mothers with disordered personality traits did not perceive themselves as having bonding impairments with their infants but were less sensitive during observed interactions, though depressive symptoms attenuated this relationship. Both depression and disordered personality traits need to be addressed to optimize mother-infant interactions.
Introduction
Substantial evidence demonstrates an association between perinatal mental disorders and adverse child social, emotional, behavioral, cognitive and health outcomes, with postpartum mother-infant interactions being a key mediator of these relationships [1] [2] [3] [4] [5] . Core aspects of mother-infant interactions include maternal sensitivity (mother's ability to perceive and respond appropriately to her infant's emotional and behavioral signals) and disrupted interactions such as maternal unresponsiveness and control or intrusiveness [6, 7] . To date, the research agenda has been largely driven by concerns about maternal depression and its impact on adverse mother-infant interactions. This literature has demonstrated an association between perinatal maternal Electronic supplementary material The online version of this article (https ://doi.org/10.1007/s0012 7-019-01790 -y) contains supplementary material, which is available to authorized users. depression and a range of negative child outcomes (including behavioral, emotional and cognitive development) [3, 5, [8] [9] [10] . For this reason, research into the prevention and treatment of maternal depression has become a priority, with the antenatal period now recognized as an ideal time to identify and implement interventions for depression [11] . However, other maternal characteristics are likely to be important in determining the quality of mother-infant interaction and may require tailored interventions: personality disorder, for example, is a risk factor for depression [12, 13] and as a distal exposure, may need specific interventions.
Personality disorders are characterized by inflexible and unstable patterns of thoughts, feelings and behaviors that are associated with impaired interpersonal functioning [14] . Three systematic reviews have reported that personality disorders are associated with impaired parenting behaviors [15] [16] [17] . Most of this literature has focused on borderline personality disorder and derives from clinical samples. This small but important body of research suggests that borderline personality disorder is associated with lower maternal sensitivity, lower perceived bonding, increased maternal intrusiveness (control), greater maternal unpredictability, less structured maternal interactions and reduced vocal and imitative maternal responses, compared to mothers without borderline personality disorder [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] . It has been suggested that such behaviors might be a result of mothers' with borderline personality disorder being unable to correctly identify infants' emotional cues and respond to them appropriately [25] . Another study found mothers with Cluster A personality disorder (schizoid, schizotypal, or paranoid) and depression were less sensitive towards their infants, compared to mothers with only personality disorder or depression, suggesting that the comorbidity of the two disorders are important to consider [26] .
In community settings, fewer individuals meet diagnostic criteria for personality disorder thresholds, yet, disordered traits might still be present. Thus, taking a dimensional approach to measuring personality disorder symptoms may be more appropriate for research in community samples [27] [28] [29] [30] [31] [32] , and more relevant for public health. As disordered personality traits are on a spectrum, diagnostic personality disorder would be considered at the severe end of the spectrum. This may be associated with extreme problems with interpersonal relationships, such as the relationship between a mother and her infant. Indeed, recent studies have reported an association between disordered personality traits in mothers and increased emotional and behavioral problems among offspring during childhood and adolescence, independent of maternal depression [30, 31] . However, studies on the mechanisms underpinning these associations are needed.
To our knowledge, no studies have investigated the prospective association between disordered personality traits, measured during pregnancy, and early mother-infant interactions; as maternal personality is rarely recorded in perinatal mental health studies, and assessing mother-infant interactions objectively and reliably is time consuming and challenging. This is an important gap in the literature because the identification of an association between disordered personality traits in mothers and mother-infant interactions could inform the development of tailored preventative interventions [33, 34] .
Aims of the study
The objective of the current study was to investigate whether disordered personality traits in mothers measured during pregnancy are associated with postnatal (a) mother's selfreport of perceived bonding with her infant and (b) observed mother-infant interaction patterns. We hypothesized that higher disordered personality traits would be prospectively associated with higher maternal perceived impaired bonding and lower observed maternal sensitivity, and higher ratings on maternal control. As mother-infant interactions patterns are derived from the dyadic interaction between the mother and the baby, we also report on infant behavioral patterns.
Method

Participants and general procedures
The participants (mother and infant dyads) were derived from two linked datasets (n = 556) recruited for a research program examining the effectiveness of perinatal mental health services for mothers with mental illness (ESMI) https ://www.kcl.ac.uk/ioppn /depts /hspr/resea rch/ceph/wmh/proje cts/a-z/esmi.aspx [35, 36] . Recruitment was based in South-East London, a socioeconomically and ethnically diverse population [37] , and used a stratified sampling design to address one of the original study questions on the effectiveness of the Whooley questions [36] . Ethical approval for the study was obtained by the National Research Ethics Service, London Committee-Camberwell St Giles (Ref No. 14/LO/0075). Exclusion criteria were women under 16 years of age, lacking capacity to consent, and termination or miscarriage prior to baseline interview. Eligible pregnant women were provided with information sheets and had the opportunity to ask questions prior to providing informed consent. Women consenting to participate were recruited into the study within 3 weeks of their first antenatal booking appointment, at around 10-12 weeks gestation.
Data were collected between November 2014 and June 2017. Participants completed the baseline interview during early pregnancy (n = 556) and then follow-up interviews during mid-pregnancy (approximately 28 weeks' gestation, n = 508, 91% follow-up rate) and approximately 3 months postpartum (n = 484, 87% follow-up rate). During the 3-month postpartum follow-up, when funding became available, a sub-sample of women (n = 264) were additionally asked to take part in an observational mother-infant interaction video recording during a home visit (78% agreed, n = 206). See Fig. 1 for flowchart of participants through the study time points. Women who experienced miscarriage or stillbirth were not asked to complete infant-related measures. *Reasons for declining mother-infant interactions: 32 (55%) The mother was uncomfortable with being recorded/videotaped 3 (5%) The mother declined a home visit or any form of face-to-face visit 3 (5%) The father did not want the baby to be recorded/videotaped 4 (7%) The baby fell asleep during the home visit and the mother did not want another home visit 1 (2%) Other children were upset at the home visit 2 (3%) The mother or baby were unwell during the home visit and did not want another home visit 1 (2%) Technical problems with the recording equipment 12 (21%) Other, for example the woman did not want an interpreter 
28-weeks mid-pregnancy follow-up Dates: February 2015 -November 2016
n: 508/556 (91%)
Women excluded: n=13 Women who either had a miscarriage or stillborn infants were not asked infant related questions (PBQ) and were not approached about the motherinfant interactions at 3 months postnatal. Therefore, excluded from the current analysis Disordered personality traits The Standardised Assessment of Personality Abbreviated Scale (SAPAS) is an eight-item, researcher-administered, screening questionnaire/miniinterview which measures disordered personality traits [38] . Items correspond to descriptive statements about the person scored as either 0 = "no" or 1 = "yes", measuring difficulties such as making friends, trust, excessive worrying and impulsivity. Responses are summed (item 3 reverse scored) for a total score ranging between 0 and 8. Higher scores indicate greater number of disordered personality traits. In clinical populations, a cut-off of ≥ 3 is indicative of high risk of the presence of personality disorder [38] . The measure demonstrates good sensitivity and specificity (0.94 and 0.85, respectively) with the structural clinical interview for DSM-IV Axis II borderline personality disorders (SCID-II) [38, 39] . In the current analysis we used the continuous scale for all main analyses and cut-off (binary) for descriptive statistics.
Maternal depressive symptoms The Edinburgh Postnatal Depression Scale (EPDS) is a 10-item self-report questionnaire for perinatal depression and validated in 20 languages [40] . The measure was included in the self-report questionnaire pack during the baseline (early pregnancy) and midpregnancy follow-up time point. The mean EPDS score from baseline and mid-pregnancy was used to generate a variable to represent women's depressive symptoms during pregnancy.
Borderline personality disorder
The structured clinical interview DSM-IV Axis II borderline personality disorders is a researcher-administered semi-structured diagnostic interview using the sub-section module (SCID-II), which was utilized to measure DSM-IV Axis II borderline personality disorders [39] . The SCID-II was administered at the baseline interview.
Outcomes at 3 months postpartum
Mothers perceived bonding: Postpartum Bonding Questionnaire (PBQ)
A 25-item self-administered questionnaire, designed to provide an early indication of disorders within mother-infant relationships through the assessment of a mother's feelings and attitudes towards her infant [41] . Items are rated on a six-point scale from 0 = "always" to 5 = "never". When the statement reflects a negative emotion or attitude, the scoring is reversed. Total scores are calculated by summing the 25 items (scores range between 0 and 125). Higher scores indicate more impaired bonding.
Observational mother-infant interactions: CARE-Index
Mothers were filmed for 5 min during a free play session with their infants. Videos were coded using The Child-Adult Relationship Experimental Index (CARE-Index) [42, 43] which has several subscales to measure mother-infant interaction patterns; including maternal scales (sensitive, controlling and unresponsive) and infant scales (cooperative, difficult, compulsive and passive). This is a reliable and valid coding system for infants aged 0-15 months and validated across different social class and ethnic backgrounds [43, 44] . Coding was performed by a highly experienced and independent CARE-Index coder certified with Level II+ (research level reliability certified by the Family Relations Institute). The coder was blind to women's mental health status and the specific aims of the study. All patterns are rated on a scale of 0-14, with higher scores indicating a higher rating of the particular pattern. The interaction patterns of interest for the current analysis were sensitivity and control for the maternal patterns. Also, cooperative, difficult and compulsive for the infant patterns (for descriptions see Table S1 in supplementary materials).
Sociodemographic characteristics
Information about maternal sociodemographic characteristics (age, information on if women had older children, and education) were obtained at the baseline interview during early pregnancy. Age was treated as a continuous variable in years and education was divided into three categories to indicate highest level of maternal education: none/school level, college/diploma/higher certificate/training and degree level/ postgraduate qualification. Information regarding infant factors such as sex and date of birth (to calculate gestational age at birth) was collected during the 3-month home visit.
Maternal substance use
Information about maternal substance misuse was collected in two self-reported questionnaires administered at the baseline interview during early pregnancy, which asked about use within the previous year (covering mostly pre-conception period). The Alcohol Use Disorders Identification Test (AUDIT) includes 10-items regarding alcohol-related consumption [45] , with two questions on quantity and frequency of alcohol use, a question on binge drinking, two CAGE questions, and five DSM-III criterion questions. The rating are on a five-point scale (the first item is scored from 0 = "never" to 4 = "4 or more times a week"; the second item from 0 = "1 to 2" to 4 = "ten or more" and the following six items from 0 = "never" to 4 "daily or almost daily". The final two items are rated on a three-point scale: 0 = "no", 2 = "yes, but not in the past year", and 4 = "yes during the past year"). The total score ranged between 0 and 40, with the cut-off score of ≥ 8 as indicative of harmful or hazardous drinking [45, 46] . The Drug Use Disorders Identification Test (DUDIT) is an 11-item questionnaire of drug-related problems [47] , rated on a five-point scale (the first two items are scored from 0 = "never" to 4 = "4 or more times a week"; the third item from 0 = "0" to 4 = "seven or more", and the following six items from 0 = "never" to 4 "daily or almost every day". The final two items are rated on a three-point scale: 0 = "no", 2 = "yes, but not over the past year", and 4 = "yes over the past year"). The total scores ranged between 0 and 44, with a score of ≥ 2 indicating drug-related problems for women.
Missing data
Four participants (1%) had missing data on the SAPAS measure and eight participants (2%) had missing data on the PBQ. Therefore, 459 participants had complete data available for analysis investigating the association between disordered personality traits (SAPAS) and maternal perceptions of bonding (PBQ). There was missing data on sex for one infant. One infant had missing data on date of birth and therefore gestational age at delivery could not be accurately calculated. There was some missing data in the baseline and 28 weeks EPDS scores. Consistent with our previous methods [36] , where women who had 1-3 items (10-30%) missing, the predictive mean matching option in Stata (v15.0) was used to impute missing EPDS data. Of the women that were included the PBQ analysis (n = 459), 14 (3%) had missing data on the alcohol use measure (AUDIT) and 10 (2%) on the drug use measure (DUDIT). As a consequence, the sub-sample of women included the mother-infant interaction analysis (n = 206) had some missing data; 7 (3%) had missing data on the AUDIT and 4 (2%) on the DUDIT. As there were < 5% missing data on these variables, no data imputation was conducted. There were no other missing data for variables used in the statistical analysis.
Statistical analysis
Data were managed and analyzed using Stata v. 15 [48] . We checked the representativeness of our sample, by comparing sociodemographic characteristics of women in the base population (women booking at the maternity site during the study recruitment period) with the cohort with complete PBQ data and the sub-sample with mother-infant interaction data. Characteristics of women with high levels of disordered personality traits (cut-off ≥ 3) versus women with low disordered personality traits were compared using Chi-square tests (Fisher's exact test for cells n < 5) for categorical variables and independent t tests for continuous variables. The main predictor variable (SAPAS score) and outcome variables of mothers' perception of bonding with infant (PBQ) and patterns of mother-infant interactions patterns were initially investigated by tabulating means, standard deviations and Pearson correlations between variables. Unadjusted linear regressions were run to investigate the associations between disordered personality traits and outcomes (PBQ and mother-infant interaction patterns) (model 1). Based on previous literature [5, 10, 49] , potential confounding variables associated with both the exposure and outcomes were selected a priori. On this basis, maternal age, education, mothers having an older child, infant sex and gestational age at birth were included in the multivariable regression analysis (model 2). In addition, we investigated whether any associations were attenuated by maternal substance use (alcohol and drugs, model 3), and maternal depressive symptoms during pregnancy (model 4).
Prior to analysis, data were checked for accuracy, missing data, outliers and normality. All outcome variables were slightly skewed. Therefore, in a sensitivity analysis we re-ran models 2, 3 and 4 with log transformed outcome measures that were significantly associated with disordered personality traits. In all cases, the transformed outcomes showed the same pattern of findings, therefore untransformed results are presented to facilitate interpretability of findings.
Results
Sample representativeness
Comparison of key demographics on age, ethnicity and number of children between the base population, study baseline participants (n = 556), the sample with PBQ data (n = 463) and the sub-sample with mother-infant interaction data (n = 206) are presented in Table S2 in supplementary materials. The samples were broadly similar (in age, ethnicity and number of children) to those in the base population.
Descriptive statistics
Of the women with complete SAPAS and PBQ data, the mean SAPAS score was 1.71 (SD: 1.42) (n = 459); 103 (22%) met criteria for high levels of disordered personality traits (SAPAS cut-off ≥ 3) and 356 (78%) for lower levels of disordered personality traits (SAPAS score < 3). Mothers with high SAPAS scores had significantly higher levels of depressive symptoms during pregnancy. For comorbidity with depressive symptoms during pregnancy (EPDS cutoff ≥ 13): 62 women (13%) met criteria for only high disordered personality traits, 50 (11%) for only high depressive symptoms, 41 (9%) with comorbid high disordered personality traits and depressive symptoms, and 306 controls (67%) with low symptoms of disordered personality traits and depression.
Of the 206 dyads who provided mother-infant interaction data, 62 women (30%) met criteria for high levels of disordered personality traits and 144 (70%) for lower levels of disordered personality traits. For comorbidity with depressive symptoms during pregnancy, 33 women (16%) met criteria for only high disordered personality traits, 26 (13%) for only high depressive symptoms, 29 (14%) with comorbid high disordered personality traits and depressive symptoms, and 118 controls (57%) with low symptoms of disordered personality traits and depression. Table 1 displays maternal and infant characteristics. Overall, mothers with high levels of disordered personality traits were younger, less educated, less likely to be employed, have lower income, less likely to be in a relationship, more likely to meet diagnostic criteria for borderline personality disorder and more likely to report harmful or hazardous alcohol consumption within the year prior to the study baseline interview. Infants were on average 4 months old (range 2.5-5.5 months) and with an equal distribution of male and female infants. Table 2 presents descriptive statistics of outcome variables PBQ and mother-infant interaction patterns. Intercorrelations for disordered personality traits (exposure) and outcomes (PBQ and mother-infant interactions patterns) are presented in Table S3 in supplementary materials. As expected, there were high correlations between maternal sensitivity and infant cooperation and maternal control and infant compulsivity.
Unadjusted univariate analysis
In the unadjusted linear regression analysis, higher levels of disordered personality traits (SAPAS scores) were not associated with maternal perceptions of bonding with their infant (PBQ), but were associated with lower maternal sensitivity, lower infant cooperation and higher maternal control during observed mother-infant interactions (Table 3, model 1). There was no evidence for an association between disordered personality traits in mothers and other infant patterns.
Multivariable regression analysis
After adjusting for maternal age, mothers having older children, education, infant sex and gestational age at birth (model 2), higher disordered personality traits remained significantly associated with lower maternal sensitivity (see Table 3 ). After further adjusting for maternal substance use (alcohol and drugs) (model 3, Table 3 ), higher disordered personality traits were still significantly associated with lower maternal sensitivity. Finally, after adjusting for maternal depressive symptoms during pregnancy (model 4, Table 3 ), there was an attenuation of the association between disordered personally traits and mother-infant interaction outcomes including maternal sensitivity. The final model 4 for outcome maternal sensitivity is provided with all variables in Table 4 (adjusted R 2 fit 7%). Higher maternal age was the only exposure significantly associated with higher levels of maternal sensitivity in the final adjusted model (Table 4 ). To investigate the possibility that maternal depressive symptoms moderates the association between disordered personality traits and maternal sensitivity, we conducted a post hoc analysis which tested for the significance of a SAPAS*EPDS interaction term in the regression model. But there was no evidence of moderation (coefficient 0.01, 95% CI − 0.04 to 0.06, p = 0.629).
Sensitivity analysis
The findings were replicated when repeating analysis using log transformed outcome data (maternal sensitivity) for model 2 (transformed coefficient − 0.04, 95% CI − 0.08 to − 0.00, p = 0.038), model 3 (transformed coefficient − 0.04, 95% CI − 0.08 to 0.00, p = 0.043) and model 4 (transformed coefficient − 0.03, 95% CI − 0.07 to 0.01, p = 0.181).
Discussion
In this prospective study of a representative sample of innercity mothers, the presence of higher levels of disordered personality traits measured during pregnancy were prospectively associated with subsequent impairments in maternal sensitivity assessed using independent ratings of observational mother-infant interactions. Higher levels of disordered personality traits were not, however, associated with maternal self-report of bonding impairments. Depressive symptoms attenuated the association with maternal sensitivity, suggesting that depressive symptoms are potentially an important driver of poorer quality mother-infant interactions in women with high levels of disordered personality traits.
Disordered personality traits have similarly been reported to be associated with mother-child interaction deficits in cross-sectional studies with toddlers [50] and older children [51] . Given that accumulating evidence is suggesting an association between disordered personality traits in mothers and child outcomes [30, 31] , maternal sensitivity could potentially be a modifiable target for interventions, as maternal sensitivity during early infancy predicts mother-child attachment formation, which is known to influence later child outcomes [52] .
The overall model fit statistics (R 2 ) were low, suggesting that there are many other factors influencing mother-infant Table 1 Characteristics of mothers and infants in the sample with PBQ data (n = 459) and of the sub-sample with additional mother-infant interaction (n = 206); by high disordered personality traits and low disordered personality traits (high = score ≥ 3; low = score < 3) [5, 53, 54] , which could be investigated in future research. Although we investigated depressive symptoms as a moderator, we are likely to have been underpowered to detect moderation and thus the role of maternal depression also deserves further attention.
Strengths and limitations
There are several strengths of the current study. The sample was broadly representative of the base population and language interpreters were used to include non-English speaking women. The prospective data collection allows us to make inferences regarding the direction of associations. We accounted for socioeconomic factors, infant factors (sex and gestational age at birth) and maternal depressive symptoms, and used an observational measure to record mother-infant interaction with a culturally sensitive and well validated coding system rated independently with the coder masked to the mothers mental health status and study objectives [43, 44] . Also, this study is larger than most previous studies with observational data (total n < 90) [18] [19] [20] [21] 23] . Limitations include use of a different construct in measuring self-reported maternal bonding which may not map onto perceptions of interaction difficulties, and a smaller sample size of women participating in the mother-infant interaction component of the study (due to funding limitations), compared to those participating in self-report PBQ data collection. It is also striking that the overall CARE-Index coding scores were somewhat lower than expected [43] ; however, there are reasons to believe that this generation may be showing lower sensitivity scores [55, 56] compared to participants of past studies, even in healthy mothers with no mental disorders [57] . Finally, although the intervieweradministered screen used to measure disordered personality traits (SAPAS) in the current study is validated [38, 58] , rapid (reducing participant burden) and shown to capture variance specific to personality disorder in community samples [59] , the SAPAS scores have also been reported to correlate with other Axis I mental disorders (anxiety and depression) [60] . This potentially makes it hard to disentangle the specific symptomologies that might be associated with mother-infant interactions. The SAPAS (as well as other similar screening tools) also lack the clinical depth that would be provided by a diagnostic "gold standard" interview. However, the best way to conceptualize personality disorder is highly debated [61, 62] and ICD-11 is adopting a quasi-dimensional classification for personality disorder, one which is relevant for community samples such as ours [63] . Future research should attempt to replicate our findings using both dimensional personality traits and a more detailed "gold standard" measure of personality disorders with a larger sample of women meeting diagnostic criteria for personality disorders.
Clinical implications
The study of disordered personality traits in mothers and the impact of these traits on interactions between mothers and infants have received very limited research attention. Our findings suggest that women who present with high disordered personality traits have impaired interaction with their infants, but may have little awareness of their difficulties as they did not self-report more bonding difficulties than controls. These difficulties appear to be at least partly due to depressive symptoms, though other factors are also likely to play a large role.
Currently there is limited support in place for women with disordered personality traits (or indeed for women with personality disorder) in perinatal mental health services internationally. Nevertheless, interventions focusing on mother-infant interactions have been shown to impact positively on mothers emotional well-being and improve mother-infant relationship quality [5, 64] . Most women want to provide the best possible care for their new born baby and may be particularly open to accepting support in these first few months of the baby's life. Thus, interventions tailored for women with disordered personality traits could usefully focus on supporting the mother-baby relationship. Women with disordered personality traits may find such an approach less stigmatizing and have greater engagement with it than interventions focused her personality disordered symptoms alone. In addition, identification and treatment of depressive symptoms could improve both maternal and child outcomes [65] . Table 3 Associations between disordered personality traits (continuous SAPAS scores) and mother-infant bonding (maternal self-report PBQ and mother-infant interaction CARE-Index patterns) (continuous outcomes) a Adjusting for maternal age (continuous in years), maternal education, whether the mother has older children, infant gestational age at birth (continuous in weeks) and infant gender. Due to missing data, sample for adjusted model for PBQ outcome reduced (n = 457) b Adjusting further for maternal substance misuse (alcohol and drug use) during year prior to early pregnancy baseline interview. Due to missing data, sample for adjusted models reduced (PBQ outcome model n = 441, mother-infant patterns models n = 199) c Adjusting further for mean depressive symptoms during pregnancy. Sample sizes for models were (PBQ outcome model n = 441, mother-infant patterns models n = 199)
Outcomes
Model 1: unadjusted 
Conclusions
To our knowledge, this is the first study to provide evidence for the influence of disordered personality traits on subsequent maternal sensitivity assessed in dyadic interaction between a mother and her baby, independent of socioeconomic factors and maternal pre-conception substance misuse. Associations were attenuated by depressive symptoms, suggesting that depressive symptoms may be on the causal pathway. Further evidence on the influence of co-morbid disordered personality traits and depressive symptoms are required to inform development of interventions that focus on mother-infant interactions [5, 64, 66] . KID/42599) funded the 3 months' postpartum follow-up home visits for the data collection of observational mother-infant interactions. LMH also has salary support from an NIHR Research Professorship (NIHR-RP-R3-12-011). The study team acknowledges the study delivery support given by the South London Clinical Research Network. The views expressed are those of the author(s) and not necessarily those of the NHS, the NIHR, the Department of Health or Nuffield foundation.
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